The repair of bleomycin-induced DNA damage and its relationship to chromosome aberration repair.
Previous studies using the technique of premature chromosome condensation indicated that nearly one-half of the bleomycin-induced chromatid breaks and gaps in CHO cells could be repaired within 1 h (repair starting at 30 min) after treatment. Cycloheximide and streptovitacin A (but not hydroxyurea or hycanthone) inhibited chromosome repair. The purpose of this study was to measure the kinetics of DNA repair after bleomycin treatment using the alkaline elution technique and to determine whether various inhibitors could block this repair. After bleomycin treatment, the major proportion of the repair of DNA damage occurred within 15 min, with significant repair evident by 2 min. This fast repair component was inhibited by 0.2% EDTA. A slower repair component was observed to occur up to 60 min after bleomycin treatment. None of the inhibitors tested were found to have a significant effect on the repair of bleomycin damage at the DNA level. Since chromosome breaks were observed not to begin repair until after 30 min while over 50% of the DNA was repaired by 15 min, these results suggest that the DNA lesions that are repaired quickly are not important in the formation of chromosome aberrations. Further, since cycloheximide and streptovitacin A blocked chromosome repair but had little measurable effect on DNA repair, these results suggest that the DNA lesions responsible for chromosome damage represent only a small proportion of the total DNA lesions produced by bleomycin.